Copper-binding properties of the BIR2 and BIR3 domains of the X-linked inhibitor of apoptosis protein.
The X-linked inhibitor of apoptosis protein (XIAP) is a zinc metalloprotein that has recently been implicated in copper homeostasis. XIAP mediates apoptosis via the inhibition of caspase enzymes through multiple baculovirus IAP repeat (BIR) domains, wherein zinc is coordinated by three cysteine amino acids and one histidine amino acid. XIAP binds copper ions directly at one or more unspecified sites, indicating that the protein may function as a copper sensor. We report the copper-binding properties of an XIAP construct containing the BIR2 and BIR3 domains. Absorption and emission spectroscopic measurements show that XIAP exhibits only a low-to-moderate affinity for Cu(II), but a strong affinity for Cu(I). Cu(I) is observed to bind at multiple sites within the BIR2 and BIR3 domains, including the CXXC motifs of the zinc structural sites and multiple BIR2 surface sites. Mutagenesis-based experiments reveal that surface cysteine residues mediate binding in the BIR2 domain and induce protein oligomerization under elevated copper concentrations. These results constitute the first spectroscopic evidence of copper-XIAP interactions.